Based on monthly data and VAR models from March 2002 to December 2015, this paper studies the interaction between international commodity price and China's demand. The results show that the impact of China's demand can to a certain extent guide the fluctuation of commodity prices, while this impact is insignificant. Over time, the shock of commodity prices has exerted an increasingly effect on the changes in China's demand. In the context of the drastic drop of commodity prices and the slowdown of international economic growth, China should pay close attention to other factors that affect the volatility of commodity prices, such as speculative investment factors, the monetary policy of the world's major economies and take full advantage of today's low commodity prices and take muscular internationalization approach to buying important commodities cheaply for eventual global market improvement and selling on the macroeconomic trendlines.
Introduction
After the financial crisis, the international commodity price volatility has gone through roughly three phases (as shown in Figure 1 
Literature Review
The literature on the drivers of commodity price volatility is divided into three categories: the aspect of supply and demand, investment and speculation, and monetary factors.
The aspect of supply and demand. Cheung & Sylvie (2007) and Lalonde et al. (2009) analyze the relationship between emerging economies in Asia and commodity price volatility, pointing out that the economic performance of emerging economies in Asian has a greater impact on commodity prices; Hamilton (2009) , Kilian (2009) , Kilian and Murphy (2011) , Sanders and Irwin (2010) , Inamura et al (2011) , Dwyer, Holloway, Wright (2012) , Arbatli and Vasishtha (2012) hold that the fluctuations of commodity price reflect the changes in real supply and demand, and the rapid economic growth in emerging economies, especially in China, led to the continuously increase in demand for commodities including energy, metals and agricultural products, which directly led to the tremendous increase in the commodity prices in 2003 . Han and Yin (2012 analyze the factors that affect the commodity prices by using the FAVAR model, they find that in the long run, the development of economy is the main driving force of commodity prices. Roache and Rossi (2010) finds that the impact of China on the international commodity markets is strengthening, but this impact is less than The United States, and the Chinese factor does not have a significant impact on all commodities. Wang (2013) uses SVAR model to quantitatively analyze the changes of commodity prices, and finds that the financialization of international commodities and the rapid economic growth in China have played a crucial role in the change of commodity prices in the past 10 years. Among them the financial factors have a greater impact on commodity prices. Tan et al. (2014) construct the global indicators and use VECM model to study the drivers of international commodity price, pointing out that aggregate demand is the main factor affecting the international commodity price and the impact of China on international commodity price is increasing but not as significant as that of developed countries. Li & Mu (2015) use the PVAR model to analyze the fluctuations of international commodity market prices and the influencing factors from a global perspective, they find that the development of real economy has a strong and persistent impact of commodity price and in the short term, the monetary factors have greater impact.
The aspect of investment and speculation. Gilbert (2010) Manera, Nicolini and Vignati (2012) find that speculation does have a significant impact on the fluctuation of oil prices in the 21st century. In particular, in short term the impact of speculation is pretty obvious.
The aspect of currency factor. Based on the SVAR model, Anzuinie et al. (2010) analyze the impact of the federal funds rate and the money supply on the commodity prices. It was found that the decrease of the interest rate boosted the rise of the commodity prices, while the increase of the money supply has less impact on the commodity prices. Landgraf & Chowdhury (2011) finds that the monetary factors in the OECD countries have no significant effect on the prices of international commodities. However, the impact of the monetary factors on the international commodities prices has been significantly enhanced after the inclusion of the BRICS countries. Thompson and Summers (2012) found that the correlation coefficients between the 26 commodity prices and real interest rates show significant structural changes in the early 1980s: the coefficients turned from negative to positive and the factors such as demand, risk aversion and index investment are more convincing than the real interest rates in ex-
plaining the changes of commodity prices. Belke et al. (2013) finds that there was a long-term positive correlation between commodity prices and global liquidity and a negative correlation with interest rates. Tan et al. (2014) finds that the global financial crisis affected the pricing mechanism of commodity markets; the impact of global liquidity on international commodity price was more pronounced before the crisis. Li & Mu (2015) finds that the effect of the real economy on commodity price volatility is more persistent, and the short-term impact has a positive impact on real GDP per capita, while its volatility will have a negative impact and therefore will greatly offset the positive impact of the previous one. He & Chen (2014) tests the correlation between the international commodity price (RJ/CRB Index) and China's PPI Index and find that there is a significant correlation between international commodity price and China's PPI index, and that the CRB index leads the PPI index by about two months, which can be X. K. Zhuo used as a leading indicator to forecast China's PPI index.
Commodity Price Volatility and Chinese Factors
Based on the above research, this paper focuses on the Chinese factors that cause the fluctuation of commodity prices in recent years, and study the interaction between the change of demand in China and the change of international commodity price.
In the past two years, especially in 2015, with the commodity prices continued to decline, China's economic growth also showed a downward trend，which seems to support the assertion in recent years that the changes of China's de- Period 2: the collapse period from July 2008 to December 2008. The reasons for the slump at this period were mainly the outbreak of the global financial crisis and the slowdown in the international economic growth. The demand for nonferrous metals in China began to decease this year.
Period 3: the rapid rise period from January 2009 to May 2011. After the outbreak of the financial crisis, the G20 countries jointly adopted stimulative policies and the international commodity price continued to rise. Meanwhile, the 4 trillion yuan investment stimulus plan released by China also pulled up the prices of international commodities to a certain extent. In Figure 3 , It can be seen that the demand for non-ferrous metals in our country at this period has surged.
Period 4: stabilization period from June 2011 to September 2014. Prices dropped slightly after June 2011, and then returned to their original position. A sharp drop occurred in the first half of 2012, after which commodity prices began to enter a relatively steady period. During this period, China's economy entered into a stable growth period. In Figure 3 , China's demand for non-ferrous metals declines year by year, but the decline rate is not big. Generally speaking, the demand is relatively stable.
Period 5: A sharp decline from September 2014 to December 2015. After September 2014, international commodity price declined rapidly. The main reason for this is the slowdown in global economic growth, which in turn reduces the demand for commodities. Meanwhile, during this period, China's economic growth slowed down and the import of non-ferrous metals dropped sharply.
Based on the above analysis, we find that there is a strong endogenous correlation between the international commodity price and China's economic growth. Especially after 2011, the changing trend of China's demand is in line with that of international commodity price.
VAR Model Analysis

Data
Combined with the above analysis, in order to further explore the relationship between the international commodity price and China's economic growth, based on the monthly data from March 2002 to December 2015, this paper uses the CRB index(CRB)to represent the international commodities price and the growth rate of China's industrial added value(CN) to represent the changes in China's demand. For reducing the heteroskedasticity, these two sets of data are in the form of natural logarithms.
Stationarity Test and Cointegration Test
Stationarity Test
We use ADF Unit root test method to test the time series stability of international commodity price (LNCRB) and the growth rate of China's industrial added value (LNCN). As shown in Table 1 , both LNCRB and LNCN can not reject the null hypothesis that there is a unit root, that is to say, they are non-stationary sequences; however, their first-order differential time series DLNCRB and DLNCN can reject the null hypothesis that there is a unit root at 1% significance level, so the first-order differential time series are stationary sequences.
Cointegration Test
From 
Secondly, we use the ADF unit root method to test the time series stability of the residual item of Equation (1). And then we find that the residual item can reject the null hypothesis of unit root at the 5% significance level, which indicates that the residual item of Equation (1) is a stationary sequence. Therefore, we can conclude that the LNCRB sequence and the LNCN sequence have successfully passed the cointegration test. In the presence of cointegration, we establish a VAR model for further study.
VAR Model Estimation
VAR Model Stability Test
As shown in Figure 4 , the inverse roots of characteristic polynomial of the VAR 
Impulse Response Analysis
Impulse response function describes the impact of the shock from a variable on the current and future value of the endogenous variables. Figure 5 and Figure 6 are the impulse response functions of the impact of international commodity price on the growth rate of industrial added value and the impact of the growth rate of industrial added value on the prices of international commodity price.
As can be seen in Figure 5 , the response of the international commodity price to one standard deviation shock from the growth rate of industrial added value is positive, then it reaches the maximum value 0.012 in the fifteenth period, and then the positive response fades out and disappears. The result shows that with the China's industrial output growth accelerated, the international commodity value has a positive impact on the international commodity price, while this effect is insignificant.
As can be seen in Figure 6 , in the short run, the response of the growth rate of industrial added value to a standard deviation shock from the international commodity price is positive during the first 13th periods and it reaches the maximum value 0.065 in the third period, and then the positive response gradually declines and turn to negative in 13th period. After reaching the maximum negative value in the 35th period, the negative response gradually weakens and disappears. This reflects that in the first 13th period, when the international commodity price rises, the growth rate of China's industrial added value will also accelerate. According to the confidence interval, this positive response is significant. After the 13th period, the response direction turns into a negative response, which reflects that after the 13th period, when the international commodity price rises, the growth rate of industrial added value will slow down.
Combined with the confidence interval, we conclude that the negative response in the 25th to 50th period is significant.
Variance Decomposition
The main idea of variance decomposition is to decompose the fluctuation of each endogenous variable in the system into components related to the informa- Second, in the long run, fluctuations in international commodity price will hinder the China's demand, particularly in the context of the drastic dropping of international commodity price in the past two years and the slowdown of the international economic growth, the decrease of international commodity price will affect the production costs of manufacturers and improve our trading conditions, which will prompt China's demand to achieve a high degree of growth in the long run. In the meantime, we should take full advantage of the low commodity price nowadays and take muscular internationalization approach to buying important commodities cheaply for eventual global market improvement and selling on the macroeconomic trendlines based on national internal investment and restructuring strategies.
Conclusions and Implications
